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fectly satisfactory results.” He continues: “But it is to be 
regretted that the United States Postal Department should, in 
another way, continue to maintain a barrier against cheap trans¬ 
mission and interchange of specimens. The sample post can, in 
any case, only be used for small packets, but larger packages 
can now be sent to nearly all foreign countries by parcel post, 
the introduction of which was an inestimable boon. The 
United States Government stands almost alone in persistently 
refusing to cooperate in this respect.” 

As chairman of the committee appointed by this Academy to 
prepare the circular, I have obtained from Mr. N. M. Brooks, 
Superintendent of Foreign Mails, U.S.P.O., certain official 
information which, it is believed, will throw a new light on Mr. 
McLachlan’s comments, and make the desirability of sending 
specimens by sample post still more evident. 

Mr. McLachlan’s quotation from the letter of the British 
Postal Secretary mentions the fact that specimens of natural 
history do not come within the Postal Union’s definition of 
sample packets. Mr. Brooks, in a letter of July 14, 1893, 
writes: “Said proposition [to admit such specimens as 
‘samples’] having been formally submitted to a vote of the 
■countries of the Postal Union, and having failed to receive the 
support of the number of countries necessary to secure its 
adoption, no country of the Postal Union is at liberty to trans¬ 
mit by mail to another country of the Union, natural history 
specimens as ‘ samples of merchandise.’” 

On the subject of the parcels post, Mr. Brooks states (letter 
of January 12, 1894): “It may be well to say that so far as 
small packages of natural history specimens are concerned, the 
parcels post would afford but few additional facilities over those 
offered in the regular mails if the rates were assimilated to those 
in force in Great Britain and Canada for instance, the lowest 
charge in Great Britain on a package weighing 3 pounds or less 
addressed for delivery in Belgium is x shilling 3 pence (= 30 
cents), and to France I shilling 4 pence (=32 cents), while in 
■Canada the charges for a pound or less would be to Belgium 
.46 cents, and to France 48 cents. While the sums above 
named may be low for the transmission of three-pound or one- 
pound packages, it must be remembered that these sums are 
the minimum charges, and must be paid also on smaller 
packages, even on packages weighing only one or two ounces. 
If the proposition of this department to admit natural history 
specimens to the mails as ‘ samples ’ had been adopted, small 
packages of such specimens would have been transmissible 
throughout the extent of the Postal Union at the rate of one 
cent for each two ounces, while the facilities offered by the 
parcels post for the transmission of larger packages would not 
have been curtailed. For example, under present conditions a 
package weighing 4% ounces may be sent from Canada to 
Belgium or France as a letter upon the prepayment of 45 cents ; 
as a parcels-post package the charge would be 46 and 48 
cents respectively; as a ‘ sample ’ the charge would be 3 
cents.” 

Such a large proportion of the packages contain speci¬ 
mens weighing less than a pound, that the establishment of a 
“ samples’’ rate of postage for them is in the highest degree 
desirable. 

In the present condition of affairs it would appear that the 
“hyper-protection,” at which Mr. McLachlan hints in his con¬ 
cluding sentence, is not on this side of the Atlantic. 

Philadelphia, January 18. Philip P. Calvert. 


The Origin of Lake Basins. 

The present, while the origin of lake basins is under discus¬ 
sion in your pages, seems a favourable opportunity for collect¬ 
ing all that can be said for and against the glacier theory. Not 
being a geologist myself, I do not know whether the few remarks 
I have to make may be new or not. They are therefore sub¬ 
mitted with great diffidence for the consideration of experts. 

If lake basins have been excavated by boulder-shod glaciers, 
'then it follows, that as these boulders do not act by cutting, 
but by grinding, the boulders will be worn away as much as 
the rock beneath them ; that is, for every square yard excavated, 
there will be an equal amount of boulder material ground down. 
This will be so, as we are hardly entitled to assume that the 
boulders are on the average harder than the under rock, and as 
they are in smaller pieces, they will be liable to a greater 
amount of fracture. Are theglacialists, then, prepared to supply 
an amount of boulder material equal to the amount excavated ? 
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and if not, how do they explain the greater cutting power of 
the moving blocks ? Further, after the glacier has dug a 
basin, the flow of water under the ice will be very slow, owing 
to the widening of the glacier, and the water spreading across the 
whole breadth of the basin. How, under these conditions, is the 
abraded material got quit of? It will no longer be water-borne, 
but will probably be pushed upwards and forwards out of the 
basin by the ice and boulders, and should therefore form a 
deposit of a breadth nearly equal to that of the basin. Is there 
any evidence of this ? 

Another point to which I wish to refer is in explanation of 
the constant association of lakes with evidences of previous 
glacial conditions. It is possible, as has been pointed out by 
Mr. Oldham, that this relation may only be apparent, and that 
there may be rock basins that are not lakes, and that the only 
part the ice played was to keep these basins from being filled up 
by deposits. There, however, seems to be another way in which 
the ice may have acted and at least helped to make the lake 
basins. When we examine the position of the principal lakes 
in Switzerland and Italy, we find that many of them lie where 
the plains merge into the mountains, that is, close to the foot 
of the mountains. In many of them the lower part of the lake 
extends into the plains, while the upper part penetrates the 
mountain range. Now, the foot of the principal slope is where 
the greatest accumulation of ice will occur. The quick upper 
slopes supplying more ice than the lower slopes can take away, 
the consequence is that the ice accumulates until its greater depth 
compensates for its slower movement. If, then, the surface of 
the land was in equilibrium in the shape it was in before the ice 
made its appearance, then, owing to the unequal distribution of 
the load, it would evidently not be in equilibrium after the 
arrival of the ice, and the consequence would be that wherever 
the ice was deepest there would be the greatest tendency for a 
depression to form on the surface of the earth. In this way 
basins would tend to form under the places where the ice was 
deepest; this would naturally be in, and in front of, the main 
valleys in the line of the greatest flow of ice, at the point 
where the quick slope of the valley gives place to the 
slow slope of the plain, just where we find the principal 
Alpine lakes. The formation of lake basins in this way will of 
course be greatly modified by the nature of the under rock. We 
could easily imagine basins such as those of the Lake of Zurich and 
the Lake of Varese to be formed in this way, as the shores slope 
easily in all directions ; but it is much more difficult to imagine 
the upper ends of the greater Alpine lakes, where the shores 
are precipitous, to be produced by sinking due to the load of 
ice. It might be objected that if these lake basins were pro¬ 
duced in the way suggested, the earth’s crust ought to have re¬ 
covered its form after the Ice Age had passed. This, however, 
is by no means a necessary conclusion, because when sinking, the 
rocks being already fractured, deformation can take place com¬ 
paratively easily; but when rising, the rocks, being in arch-form, 
are in a much better position to resist an upward thrust than 
they were to resist a downward one. The result of the snow and 
ice melting would probably be to cause a general elevation of 
the mountains as well as of the lakes. John Aitken. 

Darroch, Falkirk, January 20. 


I have been following with some interest the recent dis¬ 
cussion in these columns concerning the power of ice to erode 
rock basins, since I have prepared for publication (presented at 
the December, 1893, meeting of the Geological Society of 
America) a paper describing some recent studies of my own 
upon this subject. After several years of study in the glacial 
belt of New England, having never found definite evidence of 
rock basins in lakes of large size, I came to the conclusion that 
the theory of rock basins had little value, particularly since, 
after having been before us for more than thirty years, so few 
instances have been proven. In my own case, and I believe 
also in others, the attempt had always been to trace a con¬ 
tinuous rock line, and this I now believe to have been an 
entirely wrong method ; for how many large lakes are there in 
which possible outlets may not be buried beneath drift areas ? 

By following an entirely different method I have been able 
to prove that Lake Cayuga in central New York, and probably 
also Lake Ontario, is in a rock basin. Lake Cayuga has a 
length of nearly forty miles, and a width varying from one to 
nearly four miles, while its depth is in one place four hundred 
and thirty-five feet, the bottom being considerably below sea- 
level. 
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The method followed was to find the distinctly preglacial 
valleys tributary in the preglaeial stream valley, now deepened 
by glacial erosion, and occupied by Lake Cayuga. There are 
several of these with the broad valley and gently sloping sides 
so characteristic of old valleys, and so different from the steep 
side post-glacial gorges. Their directions are at all angles with 
that of the ice motion. If the main valley (the present lake 
valley) has not been sensibly deepened by the ice, these tribu¬ 
taries should not be rock bottomed. In the present instance 
the entire valley is found to be underlain by the Devonian shale 
in place (nearly horizontal); and the bottom of the preglacial 
valleys are there, at the lake margin, found to be over 400 feet 
above the deepest point of the lake. 

There are three possible explanations of this phenomenon : 
either (1) the rivers had a fall of over 400 feet in less than a 
mile, while above this the slope was only very slight, or (2) 
the lake valley has subsided 400 feet, or (3) it has been deepened 
by ice erosion. Few will, I think, consider the first two to be 
possible, and there is evidence that they are not. For fuller 
details reference may be made to my forthcoming paper. 

It seems to me that we have here a reasonable and possible 
method of testing the value of the rock basin theory, and I 
believe that its application in other regions will show that ice 
can, where conditions were favourable, excavate lake basins of 
large size, and has done so. This conviction comes to me in 
spite of distinct preconception and prejudice against the theory. 

R. S. Tarr. 

Cornell University, Ithaca, New York, January 15. 


Glacial Erosion in Alaska. 

References in your recent correspondence to my estimate 
of the rate of erosion by the Muir Glacier in Alaska, call for a 
supplementary statement. The estimate was made in 1886 by 
determining the amount of sediment per gallon brought down 
by one of the sub-glacial streams, and calculating as best I 
could the area of the glacial basin, the amount of annual rain¬ 
fall, and the probable waste by evaporation and by the formation 
of icebergs. The result obtained was the removal of one-third 
of an inch of rock per annum over the glaciated area. 

Since my visit to the Muir Glacier, Prof. H. F. Reid has 
spent two summers on the same ground with more ample pre¬ 
parations for collecting the facts. His report may be found in 
the National Geographic Magazine (Washington), vol. iv. p. 51. 
According to his calculation, the erosion amounts to three- 
quarters of an inch, or nearly three times as much as I had 
estimated. I have little question that Prof. Reid’s estimate is 
more nearly correct than mine, since my calculation was based 
upon the removal of sediment from the entire drainage area of 
the glacial amphitheatre. Prof. Reid, however, rightly con¬ 
cludes that this is full twice as large as the actual bed of the 
glacier to which the glacial erosion was practically limited. 
Making that correction, our estimates are in close agreement. 

It should be observed, however, that these observations do 
not bear directly upon the question of the erosion of lake basins 
by glaciers; for the Muir Glacier, whose sediment ivas 
estimated as above, is moving down a slope of about 100 feet 
per mile. The erosion over this slope, therefore, may be quite 
different from that at the foot of the glacier as it descends below 
the water-level into the head of the tidal inlet, where, I should 
presume, the erosive power would be soon reduced to a small 
quantity. Still, the mechanical problem involved in calculating 
the distribution of the force of a descending glacier as it reaches 
the foot of the incline is too complicated for ready solution. 
That there is some scooping out of a rocky basin in such cases 
seems amply proved by the facts which I have quoted in my 
“ Ice Age”(pp. 237-239), from Prof. I. C. Russell, concerning 
the formation of cirques in the Sierra Nevada Mountains. 

In my own observations two or three years ago, however, 
upon Lake Geneva in Switzerland, I was led to believe that 
whatever might be true of glacial erosion, attention enough had 
not been given to the theory of a possible buried outlet leading 
past Mount Sion and Frangy to Seyssel. Certainly the course of 
the Rhone across the spur of the Jura Mountains at Fort De 
l’Ecluse is very suggestive of recent occupancy. Among the 
great lakes of America there can be but little doubt that Lake 
Erie and some others owe their existence almost wholly to the 
choking up of preglacial outlets of the valleys by glacial debris. 
The great depth of Lake Geneva, however, would render it 
improbable that it was wholly due to such a cause, and I do not 
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know that the conditions are such as to permit the supposition 
made above. I distinctly remember, however, that from the 
vicinity of Seyssel there was an unobstructed view between the 
mountains towards Geneva, and that the gravel deposits extend 
from Geneva far down towards those which appear about the 
head-waters of the small tributary to the Rhone which joins it 
at Seyssel. Perhaps this theory has been fully considered and 
refuted ; if so, I have not seen the refutation. 

G. Frederick Wright. 

Oberlin, Ohio, January 17. 

On the Equilibrium of Vapour Pressure inside Foam. 

It is known that the vapour pressure near a curved liquid 
surface is different from that near a flat surface, being less near 
a concave surface and greater near a convex surface than near 
a flat one. Now, inside foam bubbles the surfaces are approxi¬ 
mately flat, except where three bubbles join to form an edge, and 
along these edges the surface inside any bubble is concave with a 
very small curvature. How does it happen that equilibrium can 
exist with the small pressure in these corners, and a larger pressure 
required near the flat surfaces? In the first place it maybe 
that equilibrium cannot exist, and that all foam is essentially 
unstable ; and it would be almost impossible to disprove this 
by a direct experiment. If, however, foam can be stable, it 
seems as if the only conclusion possible were that the flat 
surfaces will evaporate and thin down, the liquid condensing in 
the corners, until the flat parts are so thin that they are in 
equilibrium with a smaller vapour pressure than a thick liquid 
surface would require. In other words, that the vapour pressure 
near a very thin film may be less than it can be near a thick 
one at the same temperature. It is evident that inside or out¬ 
side a solid box stability must be possible, so that the second 
alternative is the only solution. 

We see a phenomenon of this latter kind in the hygroscopic 
films that cover glass. Being due to an attraction of the glass 
for water there results what I am describing, namely, that in 
an atmosphere incompletely saturated a film of such a thickness 
can exist that the vapour pressure near it is such as corresponds 
to the existing vapour pressure in the surrounding atmosphere. 

If we knew the connection between the thickness of a film 
and the vapour pressure near it, it would be possible 
to calculate the shape of a bubble near a corner. The pressure 
at any point being that due to the thickness diminished by an 
amount proportional to the curvature. So that if f(y) be the 
pressure due to a film of thickness y and r be the radius of 
curvature of the surface of the liquid near a corner, we get as 
the equation of the surface 

T 

/O') “ T5-, = constant, 

;-(8 - a ) 

when T is the superficial tension which may be a function of 
y and 5 the density of the liquid and a of the vapour of the 
liquid, which latter will depend on the vapour pressure inside 
the bubble. To determine this and the constant we should 

know how much liquid we have at our disposal (V = j ydx) te 

lie round the bubble and to supply vapour inside, and it would 
appear that inside a cubical box falling freely, for instance, 
a bubble would always be spherical unless the quantity of 
liquid were sufficiently small to require the sides of the bubble 
to be flattened against the sides of the box; i.e. unless the 
volume of liquid were less than 1 - itj6 times the volume of the 
box. 

In connection with my letter in last week’s Nature, I may 
suggest that a possible cause of warming of solid powders when 
mixed with liquids, is that the solids have already got a film of 
water over their surfaces, which being on the outside in contact 
with air, is at least on its outer surface in tension, and that this 
enormous area of air-liquid film disappears when the solid is 
immersed ir, liquid, and that the heat is due to the extinction of 
this great film. It would require very careful measurements of 
the heat evolved and estimates of the area of the film con¬ 
cerned, to decide whether this would account for the heating 
observed. In my former letter I assumed that liquids would 
soak up into dry powders, and that these latter warmed liquids- 
when mixed with them. The suggestion I am now making 
would account for a warming being produced by damp powders, 
or by spray or cloud falling into a liquid. 

G. F. Fitzgerald. 

Trinity College, Dublin, January 29. 
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